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Rubber Products Sectional Committee, PCD 13 
FOREWORD 

This Indian Standard ( First Revision ) ^as adopted by the Bureau of Indian Standards, after the draft 

finalized by the Rubber Products Sectional Committee had been approved by the Petroleum, Coal and 

Related Products Division Council. 

This standard was first published in 1984. Requirements for diameter and wall thickness were modified 

through Amendment No. 1, December 1985. Since the adoption of this standard it has assumed 

critical importance in the light of its massive adoption by consumer, as well as oil companies and 

statutory bodies. It was apprehended that requirements included in 1984 version may not have the 

resolving power to distinguish standard tubing from a substandard tubing. In this first revision. 

Amendment No. 1 has been incorporated, resistance to iso-octant test has been replaced by resistance 

to LPG and requirements for hardness, accelerated ageing, resistance to ozone, flexibility and burning 

behaviour when exposed to a small flame have been included. 

The flexible rubber tubing covered by this standard is suitable for use in LPG vapour phase only. 

In the preparation of this standard considerable assistance has been derived from BS3212: 1975 

'Flexible rubber tubing and hose ( mcluding connections where fitted and safety recommendations ) for 

use in LPG vapour phase and LPG/air installations* issued by the British Standards Institution. 

In order to fall in line with the present manufacturing practices in the country, as well as. to ensure 

proper matching of the tubing with the regulator and the LPG equipment, covered under IS 4246 : 

1984; IS 5116 : 1985; and IS 9798 : 1981, only two sizes of the tubing namely 64 and 70 mm are 

covered in this standard. 

The safety reconmiendations for the use and handling of tubing are given in Annex O. 

Rubber hose for liquefied petroleum gas is covered under IS 9573 : 1980. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 

final value, observed or calculated, expressing the result of a test or analysis, shall be rounded ofif in 

accordance with IS 2 : 1960 'Rules for rounding ofi* numerical values { revised)*. The number of 

significant places retained in the rounded off value should be the same as that of the specified value 

in this standard. 
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1 f%w ^ 

1.1 ![^ wTTfT 5f ^*i«A4t ^T««T srpR'^ ^ sr5^ t'W 
»i4»ir<q i 5[Tw 0005 im (5 ft?^) %8rfOT5T 

2 iM 

2.1 3^1 Tifv frwrftftRT ^mrftir <4h*1 % ^«rwvnp 

443:1^75 * Tff ijt^ % ^ng^ %^ aftT <rtt- 

3400 9<n»0t9 Tf? ^ ^rft^TT <refir : 

('mn 4 ) : 1987 irnr 4 ??rfT?r wx^ BTRwr 

3400 ^r?i|>f^TWf ^^Qr«r79[%: 

( tirrir 20 ) : 1977 vm 20 ifW?r-srfirTttir?rT 



4246 : 1984 



V 4576 : 1978 






1 SCOPE 

1.1 This standard prescribes the requirements and 
methods of samph'ng and test for flexible rubber 
tubing for use in LPG vapour phase. This tubing 
is suitable for instaUation where the working 
pressure does not exceed 0005 MPa ( 5 kPa ). 



1.2 Flexible tubing covered by this standard is not 
suitable for gas cutting and allied processes using 
oxygen. 

2 REFERENCES 

2.1 The following Indian Standards are necessary 
adjuncts to this standard: ^ 

ISm. Title 

443 : 1975 Methods of sampling and test 

for rubber hoses ( second 
revision ) 

3400 Method of test for vulcanized 

(Part4):1987 rubbers: Part 4 Accelerated 
ageing ( second revision ) 

3400 Methods of test for vulcanized 

( Part XX ) : 1977 rubbers: Part xx Resistance to 
ozone 

4246 : 1984 . Domestic gas stoves for use 

with liquefied petroleum gases 
( third revision ) 

4576 : 1978 Specification for liquefied 

petroleum gas {first revision ) 



IS10fM:1991 



5116 : 1985 



7503 
(iTTiT 1 ) 



1988 



5116:1985 



7503 

( Part 1 ) : 1988 



7503 

( iffnr 3 ) : 1988 



-7503 
( irnr 4 ) : 1988 

7503 

( iTPr5 ) : 1988 

9573 ; 1988 

9798: 1981 



fWv IS No. 

^T«fT^?ft: «nn 1 arnnr^ 
yrOiffT ) 

fri?fT^?ft: <nT 5 ^nrtf H«rrf^ 

?rftr?r ^Jtf^m ifff (i^^rft^ft) 9798 : 1981 



'503 

( Part 3 ) : 



7503 

( Part 4 ) i 



1988 



1988 



7503 

( Part 5 ) : 1988 



9573 : 1988 



Title 

General requirements for 
domestic and commercial 
equipment for use withLPG 
{first revision ) 

Glossary of terms used in 
rubber industry: Part 1 Defini- 
tions of basic terms {first 
revision ) 

Glossary of terms used in 
rubber industry: Part 3 Defini- 
tions relating to properties and 
testing {first revision ) 

Glossary of terms used in 
rubber industry: Part 4 Terms 
relating to processing {first 
revision ) 

Glossary of terms used in 
rubber industry: Part 5 Defini- 
tions relating to products — 
hoses {first revision ) 

Rubber hose for liquefied 
petroleum gas (LPG ) {first 
revision ) 

Low pressure regulators for 
use with liquefied petroleum 
gas ( LPG ) 



3 'nftflftw ll«Vlfft 

3.1 IH ^J^ % JTiftsnT % f^nr is 7503 * ftf«T?5T 

3.1.1 mfft'ift 

rfiRT ^"tf^im 4ff (Wr IS 4576 : 1968) I 

3.1.2 «wft 

3.1.3 irrn^nftwm 



3 TERMINOLOGY 

3.1 For the purpose of this standard the definitions 
given in various parts of IS 7503 and the following 
shall apply. 

3.1.1 LPG 

Liquefied petroleum gas ( see IS 4576 : 1968 ). 

3.1.2 Typing 

Flexible pipe ' made of rubber without any 
reinforcement. 

3.1 J Type Tests 

Tests carried out to prove conformity with the 
specification. These are intended to prove the 
general qualities and raw materials of the LPG 
tubing. 

3.1.4 Acceptance Tests 

Tests carried out on samples taken Crom a lot for 
the purpose of acceptance of the Jot. 
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3.1.5 W^ 1<y«1 

ST^Wraf *t ^^ 'ff^ * f^t^ ftftjT ^ t f^^ 

ify^T ?i*tTf % WW ft^ w^ I 

4 9^9n^ 

4.1 ^fWIwi 

4.1.1 ?T5ft % ftfrW Jf 3ffw ^mfft fwpr ift 3ftT 
irT|[ft ar^ri^f TW %• ?rr?!r w nft ^ i ?^ m^vlt Ir 
^5ft ?r?ft ji^ T^ ^ l[t aftT 15^ ^ ?arTm?JRr: ^"ft- 

?^JT ^nfrf rO 'ft aftT arfisPFcHT 1*5 Tft ^ \ 

4.2 vrft'Tft aftr pRfJw 

^ f^ n?T 5TTT ^ipv?: arnt % >3rr«TT 'stt ^ i 

4.3 BHUW 

4.3.1 wmr 

^ VT ift?rft wmr 64 aftr 7o ftnft ^> i Ht%fcRf 

4.3.2 <hm:*tiftsif 

5r^^lS443 : 1975 % 4.2.2 % srjffTT Hm ^tt^ 

^% % Wk^ wft % vit Tt|f 6 tr<t?pr 5F«t % 



3.1.5 Routine Tests 

Tests carried out at manufacturer's work on each 
LPG tubing to check the requirements which arc 
likely to vary during manufacturing/production. 

NOTE ~ It is recommended that these tests be 
carried out after every 100 metres. 

4 REQUIREMENTS 

4.1 General 

The materials used in the manufacture of tubing 
shall be homogeneous and shall be resistant to 
out-door exposure. The tubing majle out of this 
material shall be green in colour and shall be 
supplied normally in cut lengths or in rolls of 
running length. However, when supplied in cut 
lengths, the pieces shall be of minimum 1 m to 
maximum of 1*5 m in length. 

4.2 Workmanship and Finish 

The walls shall be seamless and free from all 
visible defects, such as lumps, blow-holes, cracks 
etc. and the bore shall be clean and free from 
loose particles which might be carried forward by 
the gas. 

4.3 Dimensions 

4.3.1 Diameter 

The tubing shall be supplied in 6*4 and TO mm 
inside diameters. The tolerance on nominal inside 
diameter shall be as per Table 1. 

4.3.2 Wall Thickness 

It shall comply with thickness as given in Table 1, 
when measured according to 4.2.2 of IS 443 : 1975. 
The readings shall be taken on a set of six test 
pieces cut from different sample' sections. 





mr^i nfft%iiwm 








Table 1 Dimensions of Tnbing 








(if»4.3.HftT 4.3.2) 








(C/flMJM 4.3.1 aiw/ 4.3.2) 






Inside Diameter, mm 




Wall Thickness, mm 


Bore Tolerance 




Thickness 


Tolerance 


6-4 4-0-32 
-0-32 




3-2 


+0-32 
-000 


70 +0-35 
-010 




3-5 


+0-35 
-000 
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4.4 'WJf frnf«4 iO«^ 

4.4.1 ir| arTffir i , 2 afh: 3 5} fiwr^r ^rtj m^ * 



4.4 Grip Strength Test 

When tested in accordance with the method given 
in Annex A, the tubing shall comply with the 
requirements given below. 

4.4.1 It shall fit over the standard and oversize 
metal nozzle shown in Fig. 1, 2 and 3. 




010 



lA 



e^fy irnrnff tt ^z ±025 
Tolerance on all dimensions ± 0*25 

All dimensions in millimetres. 
Iv 6*4 ^nft ^ ^ 'RtV mj 'fy^w 
NozzLB FOR 6*4 mm Boke Tubing 



tttiA 




'inO wmi f t i{7 ±0*25 
Tolerance on all dimensions ±fy25 

All dimensions in millimetres. 

Iw 6*4 Onft ijf vt «T?ft VT 4vt^«Rf jfNw 

IB NozzLB FOR 6*4 mm Bore Tubing, Alternate 

mw^ 1 6*4 Pnfy it^f v^ snft vt trrj vt wt^v sftwsr 

Fig. 1 Standard Metal Nozzle for 6*4 mm Bore Tubing 

DIA «TT 

min ^ 

Minimum overall length ^^f^ wkv «r«vrf 
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w^ armmf <R ^« ±0*25 
Tolerance on all dimensions d: 0*25 

AH dimensions in milUmetreSk 

wrftf 2 7*0 ftr'ft ^ ^ lift % ftp? w^ '^ *'!*'*' •All 
Fio. 2 Standard Metal Nozzle for 7*# mm Borb Tubing 

Dia *<nr 

Min 'i 



-30-Omm- 



10«0mm 



A-^'A fMV WIT fPT^ f «ft % f«R 12*2 firift iftr 70 Pr^ft i^ f r<ft jwft * fir? 13-7 finiV 
A—12'2 mm for 6*4 mm dia tubing and 13*7 mm for 7'0 nun dia tubing 

«%ft vmm! TC ^e ±0-125 Mt 
Tolerance on all dimensions ± 0*123 mm 



Fig. 3 Oversize Metal Nozzle 



mm 



ftnft 
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4.4.2 iri ^ff*^ <rthff«r ?wftr * ^ 'ft^nff qr 

4.5 fw wim^ 

W f% 5 fiRJ «>f fVrq 0-25 ^ ar^WTT 250 ftfV 
( 2-5 fR ) % ift^rtt WT? «W TC <nitt^ ^ TWT 

«[% ?r |> aftr 5T <t fwTir vt ^ f%f fiwnf * i 

A«nf ITI| ^ ^SRiT ¥^ qil: «W %^^ 0*5 ir«TT 
W4T 500 PifTT ( 5 irr^ ) VT Vf OTHTT '^ I Ti| 

qfhfR 60 %ift "ft fr^fT< ^ Pro fln^r I 

4.6 Hwx witffn ^<hi^ 

itM tc w^ 60±5** i^ ^y I 

4.7 wftw iJiff-smwi Tftw^ 

5T¥ir ;t^ 8r«rirT ?rrft * ^5f?T «rm qT is 3400 

( %m 4 ):1988?fr^3ft5TftRr«T3fir ^ arjmT 100'^ 
WW ( Hf 4.6 ) ^^ W ittVX VStrm »TT5T 5i 

4.8 •inwn mOwi 

4.8.1 5T?ftvtw ^^^ link ?fv ffWT^n 
wrq aftT f'sr^ irre vw mwTT t^ 24 ^ ?rv arj- 

^ WM »hr ^Tf tt 1 Pro % «rfTO fir^wz t stp^ i 

4 8.2 ^ vnft 5r«T ^ ft? 5W ^«* sR^v ftrt vt 
1-6 fiRTT ^ !f^ TT qirtT T?: irhr ft^ 'srrt ^ 
^iftOT%TTiiO''*«TfcfWf ^ «r^68Pnft 

4.9 ffni ^<hw 

5T* ^ 60 %?ft ^Firt * iTWr 51 25 finft ^PT T^ 

aso^'j^TfTf^r 5 PTTs^H^R^^tmr^^i 

^ W^^ ^^ % 30 frpTJ in^ f 5> ^^ 5^ 

firvrc arm T ^ vrt ^fy^ ^ aftT 250 ftr<n % 
t<tnft ^WT % <Tir % jsmcT ^# eft v>< forrw f%f[ 

4.10 ((fi^iH vRiOti 

srnfriw jrwHTFT % 15 srfim^ & «rftR? jt 5> aft^ 



4.4.2 It shall remain attached to both nuzzles 
throughout the test period. 

4.5 Pressore Test 

When immersed in water for 5 minutes under an 
internal air pressure of 0*25 MPa or 250 kPa 
( 2*5 bar ), the increase in the outside diameter of 
the tubing shall not be more than 1 5 percent and 
there shall be no sign of leakage in the tubing. 
Also the same shall not burst when the pressure is 
increased to 0*5 MPa or 500 kPa ( 5 bar ), The 
test shall be carried out on a length of 60 cm. 

4.6 Shore Hardness Test 

The hardness on the flat surface of the cut/slit 
tubing shall be measured and the same shall be 
60 ± 5**A. 

4.7 Accelerated Ageing Test 

The flexible tubing or suitable portion of the 
tubing shall be subjected to accelerated ageing at 
a temperature of lOO^C for 72 hours in accordance 
with the method prescribed in IS 3400 ( Part 4 ) : 
1988. It shall not show a change of 4- 10° A of 
its original shore hardness value ( see 4.6 ) after 
accelerated ageing. 

4.8 Flexibility Test 

Ml 

4.8.1 The tubing shall be immersed for 72 hours 
in liquid pentane and then conditioned at room 
temperature for 24 h, after which it shall be tested 
in accordance with the method prescribed in 
Annex B, the gas pressure shown on the mano- 
meter shall not drop by more than 1 kPa. 

4.8.2 The tubing shall be so flexible that it will 
make contact with a cylindrical former of radius 
68 mm for at least 110" of its circumference when 
the tubing is placed over the former and a mass of 
1*6 kg is attached to each end. 

4.9 Crushing Test 

60 cm long tubing shall be subjected to a crushing 
force of 350 N applied on the middle of the tubing 
evenly over a length of 25 mm for 5 minutes, and 
30 minutes after removal of the force it shall not 
show any deformation or collapse, nor shall it 
leak when subjected to an internal air pressure of 
250 kPa. 



4.10 Resistance to LPG 

When tested in accordance with the method describ- 
ed in Annex C, the LPG absorbed shall not be 
more than 15 percent of the initial mass of the 
tubing and the amount of extractable matter shall 
not exceed 10 percent of the initial mass of the 
tubing. 



IS 10908 : 1991 



4.11 «A^«i SjfifftBT 



4.11 Reslseence to Ozone 



T* VTiW aravT ft ^ ^^rftw ^Tirfir ^l? ^W^ ^**®'* ^^^^^ in Accordance with the method dcs- 
At ^ -v ftp ^ Ji %« , r_«c s . "^ ^"y breakage on surface or cracks or defects. 



4.12 im fft T«% <n: vwH*f 3?f fe 

ST* ITT 3r5#ff 5 if ;jft<Tftr?f T^rfir % arfErrr ^twn 

5 TflWff 

5.1 TftOTf "I5I vW^ll 

5.1.1 Slfl TChHf 

V) 'frrtt'Tft aftT PrfH^r ( ^* 4.2 ) 

w) arprnr (^* 4.3 ) 

t) ^nrf ^T«4 ^ftem ( %€ 4.4 ) 

^) ?fW ^twn ( *«^ 4.5 ) 

Z') ffstT^ ^<t«frir ( ^€ 4.6 ) 

^) ??rfer 'ffR-SHTT^JT ^tflf^ {ki 4.7 ) 

®) ^^^^\ TftwT { %«f 4.8 ) 

^) ^5r?r «T*5m ( Nf 4.9 ) 

?r) ir^'ft^t 3rfiRtg ( ^ 4.10 ) 

or) 3r>j|>T srfiTThr ( ^'i 4.1 1 ) ^x 

Z) wn^T^ X^ TK ^WFR 5T^ ( ^" 4.12 ) 
5.1.1.1 J|jJ*ftW Vt *«\e\ % f^ HT'R;*! 

3r^ ft?t^ sTT^ I Tft T'^'T ^rfw^t 5.1.1 it ^jft?r- 

artT ^ TK ^% ^ftfm ^x ^r^T I, f^R^ T^ 'B^ 
9rn^ I 



4.12 Burning Behavtour on Exposure to Small 
Flame 

When tested in accordance with the method des- 
cribed in Annex E, the tubing shall not burn to 
either of thi outer marks within the test period of 
45 seconds. 

5 TESTS 

5.1 Classification of Tests 

5.1.1 Type Tests 

The following shall constitute the type tests: 

a) Workmanship and finish ( see 4.2 ); 

b) Dimensions ( see 4.3 ); 

c) Grip strength test ( see 4.4 ); 

d) Pressure test ( see 4.5 ); 

e) Hardness test ( see 4.6 ); 

f ) Accelerated ageing test ( see 4.7 ); 

g) Flexibility test ( see 4.8 ); 
h) Cnushing test ( see 4.9 ); 

j) Resistance to LPG ( see 4.10 ); 

k) Resistance to ozone ( see 4.11 ); and 

m) Burning behaviour on exposure to small 
flame ( see 4.12 ). 

5.1 .1 .1 Criteria for approval 

Three samples from three different lots shall be 
submitted for testing. The testing authority shall 
issue a type approval certificate if the flexible 
tubings are found to comply with the requirements 
of tests given in 5.1.1. 

In case of failure in one or more type tests, the 
testing authority may call for fresh samples and 
subject them to the test(s) in which the failure 
occurred. If in the repeat test(s) no failure occurs, 
the tests may be considered to have been satisfied. 



]SiMii:im 



5*1.2 f4tffii % Ai^ ^fkwii 

v) ifrtNf^ iftt Piifirir ( W 4.2 ) 

m) mwn ( Mf 4.3 ) 

n) wrfhfrir(W4.5) 

W) VThffT ( Hf 4.6 ) 

») wfw iimi-snrw^ 'rthff^r ( W 4.7 ) 

^) ^r«wr Tftw«r ( Hf 4.8 ) 

9) WT T<t«ff«r ( W 4.9 ) aftr 

W) «|finft «?T WTf JWfir ( W 4.12 ) 

5.1.2.1 i<¥ 5.1.1 » ¥ft?rftw ft ftfwr ^<t fftr 

5.1.3 WVhOu^ 

*) ffrthrft tftr Pcftw ( W 4.2 ) 
«) irmm ( Nf 4.3 ) 
n) ^if*t«rr ( Hf 4.6 ) iftr 
w) ^wr TftKPr ( Hf 4.9 ) 

6.1 JR^ Twi ^nft ^ vr % v«T i^T 'fter jft 
n^ if *f -*^ TT PrwrRrftRf ^[^^ fw ¥«r % 

w) BffW' VT «f^«^i 'ftr ^; «ft^ 

f ) ^ ^ ■'cw " rt vt «CT ^^ 

^^ wnf A m? I { If fiifr Pwff ^ 
Rifflr30<i^fHr4^^) I 
6kl.i 3i?^» T^ft Tc «nw 5^^ ift irt^ «<t 
'wiwwftl firnwrr ftrcw iTwr 'rnw «jdi 

6.2 Wim 

^ OTT jrctftwr ( Wf 6.1 ) *t wr w* 1 1 



5.1.2 Aecepiance Tests 

The fblloinng shall constitute the acceptance tests; 

a) Workmanship and finish ( see A2 ); 

b) Dimensions ( ^e 4.3 ); 

c) Pressure test ( see 4.5 ); 

d) Hardness ( see 4.6 ); 

e) Accelerated ageing test C s^e 4.7 ); 

f ) Flexibility test ( see 4.8 ); 

g) Crushing test ( see 4.9 ); and 

h) Burning behaviour on exposure to small 
flame ( see 4.12 ). 

5.1.2.1 For determining the conformity of the lot 
to the requireoMnts of various acceptance tests as 
given in 5.1.2, scale of sampling and criteria for 
conformity shall be as prescribed in Annex F. 

5.1.3 Routine Tests 

a) Workmanship and finish ( see 4.2 ); 

b) Dimensions ( see A3 ); 

c) Hardness ( see 4.6 ); and 

d) Crushing test ( see 4.9 ). 

6 MARKING AND PACKING 

6.1 Each length of flexible tubing shall be clearly 
marked at the intervals of not more than 1 m with 
the following information: 

a) Indication of the source of manufacture; 

b) Maximum working pressure; 

c) Nominal bore; 

d) Month and year of manufacture; and 

e) This tube shall be replaced on or before 
month .. .. Year .. .. ( which is 30 months 
from the date of manufacture ). 

6.L1 Each length of the tubing may also be 
marked with the Standard Mark, details for which 
may be obtained frOm the Bureau of Indian 
Standards. 

6JPackA^I 

The tubing mav be packed and marked ( see 6.1 ) 
as agreed to between the purchaser and the 
supplier. 
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3RW ^ 

{Wf 4.4) 

»-l,l ?r* ^ 150 f^^^ tTi% 4 5T^ # sftT ^JT^T 
V-1.2 3r?^ TftOf^T 5Tq% % l^ M ^> TTT?Wr ?friC5l 

(Wf artf fir 1 aftr 2) ^^ 1^ ftr^ ?Ft ^i m^ % 
^>iifr (^ «nfftr 3) <tt ^f t § i 5^1 m?^ % 
;fNw aTTf% 3 ^ ftWTT^ arjmr 5irr^ ^ ar^^ ^T 
«n5 % ^HHi+"i< t^ % ir?TT ^ 1 3r^^ ^tptv ^ft^^ 

? ft? Ttft aftr 'ft'ir^r ^ arcr ""tnp ^hfV «?V ^r ^ 
in I fk^ (?f m^) 5fk5r % ^«T 4*5 ftr^T ^T 
i^ ir^jnTTT HJ'!>T ? ark ^ ^5''^T ^"t 3rwT ^ 

v-1.3 ar^'ftf^r T ft>t? nt^ qft5T'»r 'ff^^ir '^ft ssjt- 
1TFT * fiRT fiRft vm-5r«n^ ^^ ^ ioo° # ^tft 
<R 72 ^ CRT ©^ ^ I f^ 5iiwr <Tft«rT 5r^?ff ^ 

v-1.4 viff errnrpf tt s'tt ^ ^ i ^h% ^r^ ^'^ 

in 5 f^JfJ cPF fnft % 'ft% 70 ft»<TT 5^ % 'fTsr ^ 
(W 4.8) 

ir-i fnvMv 

€-1.1 ifhft ^T«ft Tsft % i^ fift vt «g^T »hr 3r«wT 
fCT If aftr JB^ fe^ ^ 'HfT % ft'tftmfi*^ ^ 
anrtftj^ ^;ftm?^ aftT 26 ft?«n tt 0*225 ^ft-V^ 

? % wnr 0*6 ^ftjT T^fl" t^ ^ ?tfinr 'ft ^ fir^ 

SRfTT ^dNI WfRT sntr ft» ^jfriftJT Jfr 2*6 ff>^ 

€-1.2 51* ^ 280 ftnft ^ J* ^ afUftr'ff It 
^ifi* 5^?^T';5%*^tt'ftf55 (Hf arrpfir 4) i 

€- 1.3 ^ yt 30lRr«»^q^T*3ftT war^ 
% 'fbcpf 4«ft*fld< ^ sriRt ?w 5t arrf PKWd ^ 



ANNEX A 

( Clause 44 ) 

GRIP STRENGTH TEST 

A.1 PROCEDURE 

A-1.1 Four specimens of tubing each 150 mm long 
and clean of lubricant, shall be tested. 

A-1.2 Force each test piece over a standard nozzle 
( see Fig. I and 2 ) at one end and on oversize 
nozzle at the other ( see Fig. 3 ). The oversize 
nozzle shall consist of a cylindrical piece of metal 
of diametef corresponding to that shown in Fig. 3. 
Attach each standard nozzle to a hook and 
suspend the test pieces so that the axis of the 
tubing and nozzle are in the same vertical straight 
line. Attach a mass of 4*5 kg to the lower ( bver- 
size ) nozzle and leave the assembly for half an 
hour. Reject a test piece if it slips off either 
nozzle during this period. 



A-1.3 Place the test assembly without mass not 
rejected, in an ageing oven and leave them for 
72 hours at lOOX. Then examine the test pieces 
for signs of splitting or cracks. 

A-1.4 Cool to room temperature and then test the 
assemblies for leaks at 70 kPa air pressure under 
water for 5 minutes. 



ANNEX B 

(Cteitfe 4.8.1) 
FLEXIBILITY TEST 

B-1 PROCEDURE 

B-1.1 Connect one end of a straight length of 
tubing to a supply of butane gas or air and the 
other end to a water manometer calibrated in 
millipascals and a jet which permits flow of gas 
at 0*225 ra^/h at 2*6 kPa in such a way that about 
6 m of tubing lies horizontally on the bench. 
Adjust the pressure of the gas to read 2*6 kPa on 
the manometer with the gas flowing through the 
orifice. Place a rule marked in millimetres on the 
bench alongside the tubing under test. 

B-1.2 Take in the fingers two points on the 
tubing spaced 280 mm and» bring them together 
so that the tubing takes the form of a loop 
( see Fig. 4 ). 

E-1.3 Hold the loop for 30 seconds and record 
any pressure drop shown on the manometer dur- 
ing this period. 
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TO P-RESSURE 
REGULATOR AND 
BUTANE SUPPLY 



TO MANOMETER 
AND JET 



To manometer and jet 

To pressure regulator and butane supply 

arrfftr 4 t^jt?!? <r^«n»r wrfwT srr^ 

Fig. 4 Diagram Illustrating FLbxiBiUTY Test 

min ^ 



(Vf 4.10) 

i?-i wHWi 

n-i.i ^ * 'I'P ?^ '^ ^ • 8r? 1% sjMS^* FT 

if-2.1 swftPni «5^^ afk f'Ws^'ft'T TOT ^ 



•) f^T^i^ ^mi, rf?rnRf« 



7. 



'lit 



J2 24 Hk ^ ar|v?r* ^ ^rwr Tift vt r^wrr 



ANNEX C 
( Clause 4.10 ) 

TEST FOR RESISTANCE TO LPG 

C-1 PROCEDURE 

C-1.1 Weigh a portion of the tubing and then 
immerse it in liquid LPG placed in a suitable 
transparent properly filled and sealed apparatus 
at room temperature for 72 hours. The volume 
of liquid ( LPG ) shall be atleast 50 times the 
volume of the test piece. Following immersion 
reweigh the tubing after 10 minutes conditioning 
in air at room temperature and reweigh after 24 b 
further conditioning under these conditions. 

C-2 CALCULATION 

C-2.1 Calculate the (LPG) absorbed and the ex- 
tractable matter using the following expression: 

a) Percentage of (LPG) absorbed 

b) PeiceDtage of extractable matter 

where 

Af« is the initial mass of tubing; 

Ml is the mass of tubing after immersion and 
10 minutes conditioning; and 

Aft is the mass of tubing after 24 h further 
conditioning. 
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(<W4.11) 

«Mt*f %srt?f Ttftpfi ^ Tchi^ 

«r-i.i Tftwr T^ % ^T^ 1 50 fVnft ^tj^ ^ ^ 
fi-2 T«»T«r 

9-2.1 imr IS 3400 (ktr 20) : 1977 % 3 Jr 

fr-3 frtWfi 

9-3.1 l50f»r?ft5T^Tf^^«Pt2 9Pftif f^«TTf^ 

ITT ^ \ iTT^ft ^cf^ % q^ ft^ <n: iT^ ^?^ ^r ^^ 
Prrrfer T5ft % fp^ ftr^ ^>fgrT^ i80''%'fr>oT 
9-3.2 ?jj^?nr 2 ^ij;?ff ^ ^^^^ ^ aft^^r *fii^ 

it 40±r * ^rq «TT 72 ^Z ^ 50±5 1TT»T srf^T ^ 

9-3.3 afHtT *f^ ^ T9^ % ^T^ JT'T^ «Pt ^(\^ 
VW ^ fsT^T9 # afV^ ^^ ^T^ «^'^5 ^ 3rgr»T VT 

(9«t4.12) 

f»9 ^ Tf^ IT i^fif srfffir % ftf^ ^T^M9 

^1 f!T9*f9f9 

v-1.1 VH ^ '^nr 150 WV ^Ti^ ^wV ^ ^Jfirsr ^ 
ifhr ^T f?mT?r T^ft % 9^191 951T Jr 5> afk ^9^ 

^t5ft aftr 50 fTift ¥t Jft ^X ^^ q^ f^9PT 9TT 

i|t 1 5T5fr 7T 9^^ 9^n: ^^r 9^ %^^ ^^x ^ ?ft 

(9^9»r 1 800 T^^M artT 9«T9»T 25 f99t «in9 
9T5ft) ^59 9^T 9mt? Off 9| ^?ft % ^519^^ WfcR 
aftr areST ^ 9^^^ ^ I 95inRff f99R 9t ^ 4t9 ^ 
T^ (Nf 9T^9 5) I 



ANNEX D 
( Clause 4M) 
TEST FOR RESISTANCE TO OZONE 
D-1 TEST PIECE 

D-1.1 The test piece shall be a 150 mm length of 

tubing. 

D-2 APPARATUS 

D-2.1 As described in 3 of IS 3400 (Part u) : 
1977. 

D 3 PROCEDURE 

D-3.1 Slit 150 mm long tubing into two parts. 
Draw a reference line on outside surface and frc 
the same at one end in a suitable jig, the other 
end being fixed in a jig after giving it a twist of 
ISO** to the half cut tube sample. 

D-3.2 Place the assembly with a minimum of two 
samples and expose it in the ozone cabinet to an 
ozone concentration of 50 ± 5 pphm at 40^ ± l^C 
for 72 h. 

D-3 J After exposure, remove the samples from 
the ozone chamber and release them from the 
assembly. Check for any breakage, crack or any 
other surface defects. 



ANNEX E 
( Clause 4A2) 

TEST FOR BURNING BEHAVIOUR ON 
EXPOSURE TO SMALL FLAME 
El PROCEDURE 

£-1.1 Support a length of not less than 150 mm of 
the tubing horizontally. Make three marks on the 
tubing, the middle one approximately midway 
along the tubing with one on either side 50 mm 
from the middle mark. Direct a well-aerated 
bunsen burner flame ( approximately 1 800 KJ/h 
and about 25 nmi in diameter ) on to the tubing 
so that the flame is horizonul, in the plane of the 
tubing and perpendicular to the axis of the tubing, 
the central mark being in the middle of the flame 
( see Fig. 5 ). 



-tSOmm min 



S:^:::::;^ 




Fig. 5 Test For Burning Behaviour 
Mi 



mm 
mm min 



M^»| 
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V-1.2 ^^5 %V«¥ ^tV ^nrrt" iftr gf«% WT^ !?V B"l^ Apply the jBame for 5 seconds and then 

lurnr * ftn^ ICT * l Hf ^rftwnr W W iftrn^ ^ 1^"*2^ »^ ^<>f.| «««>"<>• Repeat the application of 

n mr wnnft arm «i»» «t w wirSr fiiT armrr iw ^^* ^*™^ '*"^*' *^* material catches fire and conti- 

??^ „ ^^ ^. f^. ^ZTl^ru ^^^^^ ^^^ o'unt'J a total test period of 45 

TO^Hl TTt wy TO f5 tTO *t JW <m^ an^ seconds has elapsed. If the material catches fire 

H^TWr f W 5Tn:[ l w firKMr inn «T»^ n tot anr and continues to burn without further application 

^ inm? tIttt «rfnfV t| ^ »r^ ^ # ft? fft ^fnsm of the flame, note whether the flame reaches either 

TO rfl^ * 45 lrvi¥ * aWT ftf^ ift wrrCt f^nrH ^f the outer marks within 45 seconds of the com- 

TO^nrf^trH, mencementoftest 

ai^W ANNEX F 

( «v 5.1.2 ) ( Clause 5.1.2.1 ) 

«ra% lt«n i^ iiTO"mT 4t w^Mt sampling and criteria for 

CONFORMITY 

^-1 11^ M «T TOim F-1 SCALE OF SAMPLING 

W-1.1 Tiftf F-1.1 Lot 

^ wff t^«rtNV jrffnrt f^rrtr M\M\H aftr frr^WI TOT^T A11 the LPG tubings of the same dimensions, same 

it^^m^if W^ ^?vf9Rr ^ nl iff, ^V Tlftr composition and vulcanized at one time shall 

iTPn m% I constitute a lot. 

ftM> — WW^ ^ W^ W^art ^ ftr<l sr?^ Trfw note — Bach lot shall be tested separately for the 

W1 vm tr «rft«r^ fw wit; l various requirements of the specification. 

^1.2*0 fiftfftf «rthR«r % M H^ 91% ^ 4tiim F-l.2.0 Sampling Plan for Acceptance Test 

wAffTlftr it % TO% ^% * Wt x^^ ^ The number of LPG tubings (cut into a length of 

( iftzr afy cnvrf i^ c^ vf ^ 4^ «ram trrrvft 2 ^ °^^^^ ^^^ ) to be sampled from each lot is given 

kTlflT^LZCVJ^jA^ r^Ja^i in Table 2. The sample shall be drawn by the 
^tni 1 1 ?^fcf ^m vetOT * 3? J^ '^^ thod of random selection as per IS 4905-1968. 
iftw^ ( W¥ 5.1.2 ) !T^ IS 4905 : 1968 * arj- *^ 







^XV^ 2 ifj^^ W W% ^mfT 








TaUelScaleofSampU^s 








(wtm-lXO) 








{ Clause FA,2.0) 




tifti W €HH 


r««if N ^ <vlT mm^ «ni«rf i^ fiiq ( ^v 4.2 qf 4.3 ) 


Onsiffffint wit if ftwj 


LotSiM 




Sob-Saaplc Size, for Claases 








Tvnwiiw 


f^tvftrfr* 


4.5 ^4 4.6 4.7 ^ 4.8 4.9 ^ 4.12 




SaoipleSlM 


Acceptance Nanber 


4.5 A 4.6 4.7 A 4.8 4.9 A 4.12 


(1) 


(2) 


(3) 


(4) (5) (6) 


500q<I7 


5 





2 1 2 


Up to 300 








501t000 


8 





3 1 2 


501 to 1 000 








I 001-1 500 


13 





5 2 4 


1 001 to 1 500 








1 501-2 000 


20 


1 


8 2 4 


1 SOI to 2 000 








2 00HrtTW^ 


32 


2 


13 3 6 


2 001 and above 









iM.2.1 mT«ft2* «rwr 2 % arjBTT =5^ ^i F.lJt.l Each of the LPG tubings selected accord- 

V(^tift ^ Wi^ n^ ^ mft^ft sfk fWrvr <"«« ^ col 2 of Table 2 shall be examined for 

r M 4 2 ^ artr arnmr r Wf 4 3 ^ 4^ wfw fSV workmanship and finish ( sfe 4J2 ) and dimen- 

ir. lil ^ J^^-^ILirs ^ JlLS "®°« ( we 43 ). An LPG tubing failing in one 

VH i^im ft q^ ITT ywy ar^in m ^ Wtt l ^awr^ or more of these requirements shall be termed 

Wnft tjirft* ift JRft ^ ^t^J«f «rRr wnj l irft as defective. The lot shall be considered to have 

1^% ^ it^ TfWf ^ €f«in «K»ft 2 % W^ 3 1^ satisfied these requirements if the number of defec- 

^«rt ?*ffir ^IffTir Wiyr iW^ctm l[t?ft tives found in the Mmpleis less than or equal to 

TT^fftrran^WRft^arj^^iniTfinnwnci the acceptance number given m col 3 of Talle 2. 
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w-1.2.2 ffcftTarJT^ «nf H ^Tftr Ir ^mc«nt 2 i|r??f*ir 
4, 5 aft^ 6 % arpR firq Ti? OT 5T^ qT ^n TfV- 
ffm ( W 4.5 ), mitxm ^ftf!(^ ( i^ 4.6 ), ?2rfter 
^urfT-sr^r^f T(t9T«r ( H 4.7 ), ^f«T?r qrcV^rar 

( *4f 4.8 f, ^^^ T(t^T ( ^t 4.^ ), sttK 3f^iT 

sTf % «T(V?ffJT { W 4.12 ) Pi?^ grr^C i 

^-1.2.3 w^ srift^ * f?rqr TTftr ?r ??F«r 4, 5 ark 
6 if ft iT« ^wrr * t^^fM '^ ^* { I ^ 5n:ft ) 
% ;j^ Hij% ftrq ^J^, ftw^ w-l.2,1 % ar^^T 

^-1.2.4 ^q ^^ ^ rf«Tr?lff q^rftaft vV JR^ 
?T«ft «TT mx^ 2 % ?RW 4, 5 aftr 6 ^ arj^TC 

^-1.2.5 irft ftr?ft ^ JTHJ * ^^* ^^ *^ 5T 5> 



P-l.2.2 The lot having been found satisfactory 
shall be further tested for pressure ( see 4.5 ), 
hardness test (see 4.6). accelerated ageing 
test ( see 4.7 ), Flexibility test ( see 4.8 ), 
crushing test (5^^4.9) and burning behaviour 
{see 4.12) as given in col 4. 5 and 6 of 
Table 2. 

F-1.2.3 For this purpose sub-samples consisting of 
LPG tubings ( of 1 metre ) given in col 4, 5 and 
6 shall be taken from the lot. These shall be taken 
from the samples of LPG tubings already exami- 
ned and found satisfactory according to F-1.2.1. 

F-1.2.4 Each of the LPG tubings in the sub-sample 
shall be subjected to the relevant tests as given in 
col 4, 5 and 6 of Table 2. 

F-1.2.5 The lot shall be declared as conforming to 
the requirements of the specification if no failure 
occurs in any of the sub-samples. 



( snfvwf ) 
t^«(4M «wft % ff^TH aftr ^ >J8i^-iiT% ^ 5WT 

^-1 3r^WT3ft% 3r5^5T?ft% Ptttt^ ^^m5T% 
f^ pT^^Tfirfirr ftmftvff ?r m^\r^ ^jinrcrr fir^Tt 

«-2 ^ JilTcT ^ vm^ T^T STRT "^f^ fip l^mv^ ^T 
eft ^ pT^^firn^r ft W ^*t? JP^ fTJiTT *T^ T 5? I 

(ftnft) 

6-4 
70 

^-3 ^ JTrcT ^ m^nsn^ t^ ^nr^ft ^Tf^tr ft? ^mt 

fn^, ftpp^ 3r«m ftT^fe ^ f^^ %^ T ft 3ftT 
^ ^^TcT ?r 5Rn^r ^ «ft JT ^ I ff5ft ^ arcirftRf 

?ff<ft¥JT ^ft sr^TcT JT^f I 3ftT ?H& ^^ ^T |Tfjn>TTV 

^-4 ^H srm ^ mwTJft T«ft 5rr^ '^ri[q ft t^ 

ift TTjftn ^ ^H T'f 5^ ^RTT ft I 

^-5 ^5ft ^ 60° ft. ft arf^^ ^ tF^^^ ^^ *^ 

ft«f finrt ft ^^>T ft T ^rmr ^rt? i 



*ft? fsr'yirr, '^ 


Nominal Bore 


(fiT^) 


(mm) 


77 


6-4 


84 


70 



ANNEX G 

( Foreword) 

SAFETY RECOMMENDATIONS FOR USE 
AND HANDLING OF LPG TUBING 

G-1 The following recommendations are intended 
to assist generally in the safe operation of tubing 
complying with the requirements of this standard 
but they are particularly intended to provide guid- 
ance to appliance manufacturers. 

G-2 Care should be taken to ensure that the design 
of an appliance is such that when tubing is fitted 
it is not subjected to a bend radius less than that 
given below: 

Bend Radius, Min 

(mm ) 
77 
84 

G-3 Care should be taken to ensure that any clips, 
clamps or spigots used to retain the tubing on the 
fitting are free from any rough edges and are not 
over-tightened. Excessive compression of the 
tubing is unnecessary and may lead to deleterious 
effects. 

G-4 Care should b^ taken to ensure that the 
tubing does not come into direct contact with parts 
of the appliance which become hot during use. 

G-5 The tubing should not be used in a situation 
where the ambient temperature is greater than 
60°C. 
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AMENDMENT NO. 2 JULY 2001 

TO 

IS 10908 : 1991 FLEXIBLE RUBBER TUBING FOR 

LIQUEFIED PETROLUEM GAS — SPECIFICATION 

(First Revision) 

[ Page 6, clause 4jS ( see also Amendment NoA )] ^ Delete the Note 
inserted vide Amendment No. 1. 

( Amendment No, 1, clause C-1, line 2 ) — Delete as detennined by ga» 
chronutognphy. 
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Reprography Unit, BIS. New Delhi. India 



AMENDMENT NO. 1 JUNE 1997 

TO 

15 10908:1991 FLEXIBLE RUBBER TUBING FOR 

LIQUEFIED PETROLEUM GAS — SPECIFICATION 

(FimRevishn) 

( Page 3, clause 43.1, linel) — Substitute '6.40 and 7.00' for '6.4 and 
7.0\ 

{Page 3, Table 1)— Substitute 

*6.407or *6.4' 
'7.007or *7.0' 
*320*for*32* 
'350' for '3S 
( Page 5, Fig. 2, Caption ) — Substitute *7.00 mm* for *6.4 mm'. 

( Page 6, clause 4.6 ) — Insert the following note after 4.6: 
'NOTE — The values given are for guidance purpose only.' 

( Page 6, clause 4.7, line 4 ) — Substitute 'with the normal oven method' 
/or 'with the method'. 

( Page 6, clause 4 J.2, line 4)-- Substitute 'the immersed tubing' for 'the 
tubing'. 

( Page 6, clause 4.10 ) — Substitute the following for the existing clause: 

'4.10 Resistance to it-Pentane — When tested in accordance with Annex C, 
the n-pentane absorbed shall not exceed 15 percent of the initial mass of the 
tubing and the amount of n-pentane extractable matter shall not exceed 10 
percent of the initial mass of tubing.' 

( Page 10, Annex C) — Substitute the following for the existing Annex: 

'ANNEX C 
{Clause 4.10) 

TEST FOR RESISTANCE TO n.P£NTAN£ 

C4 PROCEDURE — Inmieise a weighed portion of the tubing in liquid 
ff-pentane, minimum 98 percent as determined by gas chromatography at room 
temperature for 72 h. The volume of the n-pentane shall be at least 50 times the 

1 



